In previous papers it was reported that uracil (10) and caffeine (14, 15) enhance the syntheses of both ribonucleic acid (RNA) and protein in various fruit tree species. Similar results were obtained with xanthine, while adenine and guanine, when applied at a rather early developmental stage of the plant, promoted the synthesis of deoxyribonucleic acid (DNA) (11). In addition it was later found by us that fruitful and non-fruitful trees differed in their relative levels of uracil (in some species fruitful species contained up to 80 to 170 % more uracil than their non-fruitful counterparts), and, in the case of olive trees, also in their xanthine levels. As a result of the above findings xanthine and uracil were applied to plants and were found, in some cases, to enhance flowering.
In previous papers it was reported that uracil (10) and caffeine (14, 15) enhance the syntheses of both ribonucleic acid (RNA) and protein in various fruit tree species. Similar results were obtained with xanthine, while adenine and guanine, when applied at a rather early developmental stage of the plant, promoted the synthesis of deoxyribonucleic acid (DNA) (11) . In addition it was later found by us that fruitful and non-fruitful trees differed in their relative levels of uracil (in some species fruitful species contained up to 80 to 170 % more uracil than their non-fruitful counterparts), and, in the case of olive trees, also in their xanthine levels. As a result of the above findings xanthine and uracil were applied to plants and were found, in some cases, to enhance flowering.
These latter preliminary experiments were now extended to more species of deciduous and evergreen fruit trees as well as to a series of annual plants. In part of these experiments 2,3,5-triiodobenzoic acid (TIBA) which was found to promote flowering in grape vines (1) and several other plant species (4, 9) was also used for comparative purposes.
MATERIALS AND METHODS
For these experiments the following fruit tree species were chosen: 13-year-old olive trees One month after treatment leaf samples were collected from the olive trees and grape vines and analyzed for RNA, (10) DNA (11) , and alcohol-insoluble nitrogen (10) . From In the case of grapefruit seedlings the flowering response to xanthine and uracil was compared to that of TIBA. From table IV it is seen that while 50 ppm of TIBA was quite uneffective, the higher concentration (500 ppm) gave about the same effect as xanthine. Different concentrations of TIBA if combined with uracil and xanthine were uneffective except one combination (500 ppm TIBA + 50 ppm xanthine) to which the grapefruit seedlings responded about as much as to xanthine and TIBA alone.
It is of interest to point out that both evergreens, olives and grapefruits, were more responsive to xanthine, in contrast to the grape vines and the an- nual plants where uracil was found to be more effective.
There seems to exist a similar trend in the effects of uracil and caffeine upon flowering and its promoting influence on the syntheses of RNA and protein (10, 14, 15) . Flowering usually starts as the plant matures, after a period of vegetative development (4, 6) . With regard to the latter point it was found that in the course of the natural maturation, as well as under the influence of caffeine (14, 15) , the RNA/ DNA ratio increases. In the present work a similar effect was found for uracil, xanthine and caffeine (tables I and III), suggesting certain relationships between maturation, flowering and RNA. The existance of some relationships between uracil and flowering is also suggested by a recent report (18) where an uracil derivative, 5-fluorouracil, was found to inhibit floral induction while a certain reversal of this inhibition was obtained with uracil.
It has repeatedly been outlined for various other organisms (18, 19) as well as for plants (20, 21) and fruit trees (10, 12, 13 ) that RNA apparently is intimately involved with protein synthesis. A certain parallelism between RNA/DNA and protein has also been found in this work (tables I and III) and it 
SUM MARY
The effects of various purines and pyrimidines upon the flowering of several fruit tree species and annual plants were tested. Uracil, xanthine and caffeine were found to be active while adenine and guanine had no effect on flowering. In the evergreen, olive and grapefruit trees, xanthine was more effective than uracil while in grape vines and in the annual potato plants uracil was more promotive. The increase in flowering as brought about by xanthine, uracil and caffeilne was paralleled by an increased protein-N and RNA/DNA ratio. A possible relation of flowering to the increased RNA/DNA ratio has been suggested.
LITERATURE CITED
Antagonisms and interactions among the essential elements molybdenum, manganese, and iron and their effects on plant growth have been reported by a number of investigators. Millikan (11) obtained earlier and in agreement with Millikan's proposals. In studies of molybdenum-iron interactions, iron chlorosis was apparent in flax growing in solutions containing 0.1 ppm molybdenum and 10 ppm iron whereas at molybdenum concentrations of 40 ppm chlorosis was not observed.
The possibility that high levels of manganese which might be present in some acid soils would induce or accentuate molybdenum deficiency has been considered. Anderson and Spencer (1) found that a heavy application of manganese sulfate reduded the uptake of molybdenum by flax and induceddlmolybdenum deficiency. However, these effects could have resulted from competition between molybdate and sulfate ions for absorption sites on the plant roots (15) . When the effects of manganese and sulfate were considered separately in more recent investigations by Anderson and Arnot (2) and Alulder (13) , it was found that high concentrations of soil manganese accentuated molybdenum deficiency and decreased the molybdenum content of plant tissue. Mulder, however, was not able to duplicate this interaction between manganese and molybdenum for all plant species tested' when grown in soil or with cauliflower when grown in solution culture.
Because of the contradictions to be found in published data relating to molybdenum-manganese-iron interactions and because of the importance of under--standing the factors governing the manganese, iron, and molybdenum nutrition of plants, these further
